We present three cousins who have normal karyotypes, despite having clinical features of Wolf-Hirschhorn syndrome. Fluorescence in situ hybridisation techniques confirmed that all three relatives were monosomic for the distal short arm of chromosome 4 and that a cryptic translocation involving chromosomes 4 and 11 was segregating within the family. Segregation analysis indicated that the risk of an affected child being born to a parent carrying the translocation was 15%. Molecular analysis showed that loci D4S111 and D4S115 were not deleted in the proband, thus excluding these loci from the "Wolf-Hirschhorn critical region". Surprisingly, DNA studies also suggested that the translocation breakpoint on chromosome 4 was within the region of a preexisting paracentric inversion.
Wolf-Hirschhorn syndrome is caused by loss of chromosome material from the distal short arm of chromosome 4.' Characteristic clinical features are severe growth retardation, mental handicap, microcephaly, ocular colobomata, cleft lip and palate, congenital cardiac defects, and genital abnormalities. In 90% of cases the chromosome 4 deletion arises as a de novo event, whereas in the remainder it is derived from a familial balanced translocation. 2 Metaphases were assessed for hybridisation of telomeric 1 lp and 4p probes to chromosomes 4 and 11 after identification of these chromosomes by DAPI (4,6 diamidino-2-phenylindole) band enhancement using Smartcapture software.
DNA ANALYSIS
DNA was extracted by standard techniques from the blood of the proband and her parents. Polymerase chain reaction amplifications were carried out as previously described for the variable number tandem repeat sequences at loci D4S111, D4S114, D4S115, and D4S43 and the trinucleotide repeat sequence within the Huntington's gene.'3-'5 Reaction product was electrophoresed on a 2% agarose gel or a 6% acrylamide gel, depending on its size.
Results
Segregation analysis was carried out according to the method described by Gardner and Sutherland.'6 Excluding the proband and her direct antecedents, 13 father (IV-11) had a signal peak on chromosome 4 and chromosome 11 with pK082 and subsequent hybridisation with probe phins 311 showed both the proband and her father had signal peaks on chromosome 4 and chromosome 11. These results, in conjunction with the chromosomal distribution of signal on individual metaphases (fig 4) , indicate that the father was a carrier of a balanced reciprocal translocation involving the short arms of chromosomes 4 and 11 (t(4; I 1) (p1 6.3;p 1 5.5)) and that the proband had the unbalanced karyotype 46,XX, -4, + der(4)t(4; I 1) (p1 6.3;p 1 5.5)pat. IV-8 and IV 10 (cases 2 and 3) had similar results to the proband following hybridisation to pK082 and phins 311. Examination of other family members showed four phenotypically normal subjects (III 6, IV 7, IVKII, IV-14) with signal peaks on chromosomes 4 and 11 following hybridisation to pK082, indicating that they were carriers ofthe balanced translocation. These findings were confirmed by the probe phins 311, which also showed that these four people had signal peaks on chromosomes 4 and 11. III-6 had signal on one chromosome 4 and one chromosome 11 with telomere specific probes for both chromosome 1ip and 4p, confirming the reciprocal nature of the translocation involving the two chromosomes.
Three normal subjects (IV 12, IV-16, IV-17) had signal peaks on chromosome 4 only with probe pK082, indicating that they did not carry the translocation. A further five cases (III-10, III-13, IV-1, IV-4, IVW21) had only a chromosome 4 signal peak following hybridisation with pK082 and only a chromosome 11 signal peak following hybridisation with phins 31 We successfully carried out prenatal diagnosis in a carrier of the balanced t(4; 1 1) translocation, using fluorescence in situ hybridisation on cultured amniocytes. In a family with Wolf-Hirschhorn syndrome caused by submicroscopic translocation, Alther et al6 used DNA probes with Southern blot hybridisation to show that DNA from a cultured chorionic villus sample was disomic for the short arm of chromosome 4. Goodship et al3 used the same techniques in combination with fluorescence in situ hybridisation for prenatal diagnosis in a similar family, again using cultured chorionic villus cells. They suggested that in families with a subtle translocation, fluorescence in situ hybridisation should be the technique of choice for prenatal diagnosis since it allows identification of all unbalanced products, it can distinguish between a normal karyotype and a balanced carrier, and its accuracy is not affected by recombination events. Pettenati et al22 detected an unbalanced chromosome abnormality of the type which causes cri du chat syndrome by using fluorescence in situ hybridisation on uncultured amniocytes. Our result adds to the emerging body of evidence that fluorescence in situ hybridisation is a reliable technique for prenatal detection of cryptic translocations. 
